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192K-byte Flash ROM / 8K-byte RAM / 100-pin

Features
¢ LCD Driver 4COM x 54SEG
e Infrared Remote Control Receiver Circuit x 2
e Full duplex UART x 2

Performance

e Minimum Bus Cycle Time
56ns (CF=18MHz)

e Minimum Instruction Cycle Time (Tcyc)
167ns (CF=18MHz)

o Operating Supply Voltage
2.7V to 3.6V

e Operating Ambient Temperature
—40°C to +85°C

Function Descriptions
1) Ports
¢ [/O Ports
e LCD Comiiion Ports
e LCD Scoment Yort
e Rins Povior Saurec Lor LED
Power Pin: (Vssl, Vopl)
ner X
J
e Timer I:
o Timerd :
= Tiimer 5 :
s limer 6 :

29
4
54 (I/O.part combined use)
3
6
2) 1
ol : 16:bit timer/counter with capture registers
16-bit timer that supports PYWM/toggle outputs
8-bit timer with a6-bit prescaler
8-bit timer withia 6-bit prescaler
8-bit timer witli a 6-bit prescaler (with toggle output)
o Timer 7 : 8-bit timer with a 6-bit prescaler (with toggle output)
e Timer 8 : 16-bit timer with an 8-bit prescaler
¢ Base timer
3) Full duplex UART x 2
4) Infrared Remote Control Receiver Circuit x 2

Application
e AV apparatus
o Household appliance mounted with LCD panel
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LC87F7NJ2A

Function Details
B Ports
e Normal withstand voltage 1/O ports
Ports whose I/O direction can be designated in 1 bit units : 29 (POn, P1n, P70 to P73, P8n, XT2)

¢ Normal withstand voltage input port : 1 (XT1)

¢ LCD ports
Segment output : 54 (500 to S53)
Common output 14 (COMO to COM3)
Bias power sources for LCD driver :3(V1toV3)

Other functions

Input/output ports : 54 (P3n, PAn, PBn, PCn, PDn, PEn, PFn)
Input ports : 7 (PLn)

¢ Dedicated oscillator ports : 2 (CF1, CF2)

e Reset pins : 1 (RES)

e Power pins 16 (Vssl to VsS3, VDDI to VDD3)

B LCD Controller
1) Seven display modes are available (static, 1/2, 1/3, 1/4 duty x 1/2, 1/3 bias)
2) Segment output and common output can be switched to general-purpose injiit/ou ports

B Small Signal Detection (MIC signals etc.)
1) Counts pulses with a level which is greater than a preset value
2) 2-bit counter

B Timers
e Timer 0 : 16-bit timer/counter with two capturc registe:
Mode 0 : 8-bit timer with an 8-bit progiimmau = prescaler (with two 8-bit-Capture registers) x 2 channels
Mode 1 : 8-bit timer with an 8-bit-prograinmia rescaler (with two &-bit capture registers) + 8-bit counter
(with two 8-bit captiiic regisicrs)
Mode 2 : 16-bit timer with an ©-bit procrammable prescaler {with two 16-bit capture registers)
Mode 3 : 16-bit counicr (with two 16 bit capture registers)
e Timerl : 16-bit counter timer thit supports PW M/toggle outputs
Mode 0 : 8bit timer with a1 5-bit prescaler (with toggie outputs) + 8-bit timer counter with an 8-bit prescaler
(w ugglc outputs)
Maode 1 2-bit PWI [ with.an 8-bit prescaler x 2 channels
Modc 2 : 10-bit counter timer with an &-bit prescaler (with toggle outputs)
(toggle outputs also pessible from the lower-order 8 bits)
Mode 5 16-bit timer with an 8-bit prescaler (with toggle outputs) (The lower-order 8 bits can be used as PWM.)
o Timer4 : &-bit timner with a 6-bit prescaler
e Timer5 :8-bit timer with a 6-bit prescaler
e Timer6 : 8-bit timer with-a 6-bit prescaler (with toggle output)
o Tirner7 : 8-bit timer with a-6-bit prescaler (with toggle output)
¢ Timer8 : 16-bit timer
Mode 0 : 8-bit timer with an 8-bit prescaler x 2 channels
Mode 1 : 16-bit timer with an 8-bit prescaler
¢ Base Timer
1) The clock is selectable from the subclock (32.768kHz crystal oscillation), system clock, and timer O prescaler
output.
2) Interrupts programmable in 5 different time schemes
e Day and time counter
1) Used with a base timer, the day and time counter can be used as a 65000 day + minute + second counter.
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LC87F7NJ2A

B High-speed Clock Counter
1) Can count clocks with a maximum clock rate of 20MHz (at a main clock of l0MHz).
2) Can generate output real-time.

B Serial Interfaces

¢ SIOO0 : 8-bit synchronous serial interface
1) LSB first/MSB first made selectable
2) Built-in 8-bit baudrate generator (maximum transfer clock cycle = 4/3tCYC)
3) Automatic continuous data transmission (1 to 256 bits specifiable in 1-bit units, suspension and resumption of

data transmission possible in 1-byte units)

e SIO1 : 8-bit asynchronous/synchronous serial interface
Mode 0 : Synchronous 8-bit serial I/O (2- or 3-wire configuration, 2 to 512 tCYC transfer clocks)
Mode 1 : Asynchronous serial I/O (half-duplex, 8 data bits, 1 stop bit, 8 to 2048 tCYC baudrates)
Mode 2 : Bus mode 1 (start bit, 8 data bits, 2 to 512 tCYC transfer clocks)
Mode 3 : Bus mode 2 (start detect, 8 data bits, stop detect)

B UARTI
o Full duplex
¢ 7/8/9 bit data bits selectable
e 1 stop bit (2 bits in continuous data transmission)
o Built-in baudrate generator

B UART2
e Full duplex
¢ 7/8/9 bit data bits selectable
e 1 stop bit (2 bits in continuous data transmissicon)
o Built-in baudrate generator

B AD Converter : 12 bits x 15 channt /s
B PWM : Multi frequency 17 01t PW M x 2 Clhannels

B Infrared Remote Coiiirol eceiver Circuitl
1) Noise reduction funiction ( L une constant of noise reduction filter : approx. 120us, when selecting a 32.768kHz
crystal occillator as a reference ‘clock)
2) Supporting reception formais with a guide-pulse of balf-clock/clock/none.
3) Determines a ond of reception by detecting ano-signal periods (No carrier).
(“uppoiis same recention format with a-different bit length.)
4) X’to! HOLD mode cancellation function

B Infraied Reinote Control Receiver Circuit2
13 Noise reduction function
(Time constant of noise-reduction filter: approx. 120us, when selecting a 32.768kHz crystal oscillator as a
reference clock.)
2) Supporting reception formats with a guide-pulse of half-clock/clock/none.
3) Determines a end of reception by detecting a no-signal periods (No carrier).
(Supports same reception format with a different bit length.)
4) X’tal HOLD mode cancellation function

B Watchdog Timer
1) External RC watchdog timer
2) Interrupt and reset signals selectable

B Clock Output Function
1) Can output selected oscillation clock 1/1, 1/2, 1/4, 1/8, 1/16, 1/32, or 1/64 as a system clock.
2) Can output the source oscillation clock for the sub clock.

www.onsemi.com
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B Interrupt Source Flags
¢ 31 sources, 10 vector addresses
1) Provides three levels (low (L), high (H), and highest (X)) of multiplex interrupt control. Any interrupt requests
of the level equal to or lower than the current interrupt are not accepted.
2) When interrupt requests to two or more vector addresses occur at the same time, the interrupt of the highest
level takes precedence over the other interrupts. For interrupts of the same level, the interrupt into the smallest
vector address takes precedence.

No. Vector Address Level Interrupt Source

1 00003H XorL INTO

2 0000BH XorL INT1

3 00013H HorlL INT2/TOL/INT4/remote control receiverl

4 0001BH HorlL INT3/base timer/INT5/ remote control receiver2

5 00023H HorL TOH/INT6

6 0002BH HorL TIL/TIH/INT7

7 00033H HorlL SIO0/UART1 receive/ UART2 receive/T8L/T8H

8 0003BH HorlL SIO1/UART1 transmit/ UART2 transmit ]

9 00043H HorL ADC/MIC/T6/T7/PWM4/PWM5 _ N
10 0004BH HorL Port 0/T4/T5 A 4

e Priority levels X >H > L

¢ Of interrupts of the same level, the one with the smallest vectoi a1ddrc s take: precedence.

¢ [FLG (List of interrupt source flag function)
1) Shows a list of interrupt source flags that caused = branching ‘o a particular vector address.

B Subroutine Stack Levels
© 4096/2048 levels maximum (The stack i¢ @/focated in RAM.)

B High-speed Multiplication/Division Instruction

¢ 16 bits x 8 bits (51CYC e recution time)

e 24 bits x 16 bits 12tCYC ¢ Lion tine)

e 16 bits + 8 bits » tCYC cxecution titne)

® 24 bits + 16 bits (12 107 C execution time)
B Oscillation Circui

e [ C oscillation eircuit (internal) : For system clack
o C! oscillation circuit : For systein ciock, with internal Rf and external Rd
e Cry: il oscillation circuit < For low-speed system clock, with internal Rf and external Rd
e Multifrequericy RC osciliation cirCuit (internal) : For system clock
1) Adqjustable in +4% (typ).increments from the selected center frequency.
2) Measures the frequency of the source oscillation clock using the input signal from XT1 as the reference.

N System Clock Divider Function
e Can run on low current.
e The minimum instruction cycle selectable from 300ns, 600ns, 1.2us, 2.4us, 4.8us, 9.6us, 19.2us, 38.4us, and
76.8us (at a main clock rate of 10MHz).

www.onsemi.com
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B Standby Function
e HALT mode : Halts instruction execution while allowing the peripheral circuits to continue operation
(Some parts of the serial transfer function stop operation) .
1) Oscillation is not stopped automatically.
2) Canceled by a system reset or occurrence of an interrupt
e HOLD mode : Suspends instruction execution and the operation of the peripheral circuits.
1) The CF, RC, X’tal, and multifrequency RC oscillators automatically stop operation.
2) There are three ways of resetting the HOLD mode.
(1) Setting the reset pin to the low level
(2) Setting at least one of the INTO, INT1, INT2, INT4, and INTS5 pins to the specified level
(3) Having an interrupt source established at port 0
¢ X'tal HOLD mode : Suspends instruction execution and the operation of the peripheral circuits except the base
timer and infrared remote controller circuit.
1) The CF, RC, and multifrequency RC oscillators automatically stop operation.
2) The state of crystal oscillation established when the X'tal HOLD mode is entered is retained.
3) There are five ways of resetting the X'tal HOLD mode.
(1) Setting the reset pin to the low level
(2) Setting at least one of the INTO, INT1, INT2, INT4, and INTS pins to the «pccified level
(3) Having an interrupt source established at port 0
(4) Having an interrupt source established in the base timer circuit
(5) Having an interrupt source established in the infrared remote control receiver circuit

B On-chip Debugger Function
e Supports software debugging with the IC mounted on the tirget hoara.

B Package Form
¢ QIP100E(14%20) : Pb-Free / Halogen Frec (ype
e TQFP100(14x14) : Pb-Free / Haloge:n ' tco tvpe [Under Development]

B Development Tools
e On-chip Debugger : TCTS7 Type R +LCH7F7Nxx A or TCRS87 TypeC (3Lines Cable) +LC87F7NxxA

www.onsemi.com
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B Flash ROM Programming boards

Package Programming Boards
QIP100E(14x20) WB87FQ100
TQFP100(14x14) W87FSQ100

B Flash ROM Programmer

Maker Model Supported Version Device
. LC87F7NP6A
Single
AF9709C (Note 2) LC87F7NJ2A
Programmer
LC87F7NC8A
AF9723/AF9723B(main unit)
Flash Support Group, Inc X .
(including models manufactured by (Note 2)
(FSG) . LC87F7NP6A
Gang Ando Electric Co., Ltd.)
- LC87F7NJ2A
Programmer AF9833(unit)
. . LC87F7NC8A
(including models manufactured by (Note 2)
Ando Electric Co., Ltd.) ~
AF9101/AF9103(main unit)
Flash Support Group, Inc o
(FSG) In-circuit (manufactured by FSG) LC87F7NPoA
Single/Gang SIB87 Type C Note =) LG8/ INJIZA
+Our company .
(Note 1) Programmer (Interface Driver) ‘ LC87F7NCBA
ote
(Our company model) N 7\
Single/Gang SKK Type B/ Type C . |
. Anilication Versioin
Programmer (SanyoFWs A ’ LC87F7NP6A
~ Wl .08or later
Our company In-circuit i . LC87F7NJ2A
. SKK-DBG Type = [Ty« C Chip Data Version }
Single/Gang | LC87F7NCSA
inyoFW 2.44 later
Programmer o RAA z | 2\ \

Contact information about the AF series :
Flash Support Group Company (TOA ELEC 'kCUNICS, Inc.)
Phone : 81-53-428-8380
E-mail : sales@)j-fsg.co.jp

Notel : On-board-programmer fiom FSG (AFO101/AF9102) and seriaianterface driver from our company (SIB87)
togethe! can give o1 PC-1iss, standaione on-board-prograrnminig capabilities.

Note2 : [t noeds o tpecial programming devices/and applicatioins depending on the use of programming environment.
Plea: o ask-FSC or our cornpany for themformation

www.onsemi.com
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Package Dimensions
unit : mm

PQFP100 14x20 / QIP100E

CASE 122BV
ISSUE A
Rt et e e - -
LG RRRELERRGELERGGHGNONIEN +
e 0.65 03*005%@ 0:150.05

0.1:0.1 | (2.7)

SULDER NG FOOTPRINT*
22.30

A= =T

(Unit: mim) ‘

E=Th —
S 1134

16.30

{——1igd

0.65 0.43

o
«
—

NOTE: The measurements are not to guarantee but for reference only.

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

GENERIC
MARKING DIAGRAM*

= XOXKXXXXX [E

= YMDDD
E‘fg

XXXXX = Specific Device Code

Y = Year

M = Month

DDD = Additional Traceability Data

*This information is generic. Please refer to
device data sheet for actual part marking.
Pb-Free indicator, “G” or microdot “ = ”,
may or may not be present.
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Package Dimensions
unit : mm

*Package TQFP100(14x14) type is Under Development.

TQFP100 14x14 / TQFP100
CASE 932AY
ISSUE A

16.0+0.2

14.0+0.1

ARARAARAARARAAAARRAAAAARR

A

T AAAAAA

AAAARAARAAAARARAAAAAARARR

AL EEERE L L LEGLL
14.0+0.1
16.0+0.2

Intalil

O

ooy —

100

|7 + 0.125 5
0.2 4 — = oo ||
0.10
(1.0)
5
)
<| =
<
b=
N
- —
=
‘ﬂ
o
SCLDERING FOOTPRINT* GENERIC
*
‘ 15.40 MARKING DIAGRAM
B 18 | :
i Ko ] XXXXXXXX E
(Unit: mm) == NOLG
/=g : :

XXXXX = Specific Device Code
Y = Year

15.40

LLI ' M M = Month
% % DDD = Additional Traceability Data

*This information is generic. Please refer to
-|= M device data sheet for actual part marking.
Pb-Free indicator, “G” or microdot “=”,
0.50 0.28 may or may not be present.

1.00

NOTE: The measurements are not to guarantee but for reference only.

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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Pin Assignment

QIP100E(14x20), Pb-Free/Halogen Free type
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LC87F7NJ2A

TQFIP100(14x14), Pb-Free/Halogen Free type [Under Development]
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System Block Diagram

Interrupt control | > » R PLA
A 4
Standby control | >
Flash ROM
D<—D CF 'y
5 i
RC % 8
VMRC| § 2
I:‘ (2]
X'tal PC
Ce—
> CC
‘ A W -
l Cregister |
’ N
|

SI00 4_»’/— B—u‘ Lerface _J_ l'_’i___/’/F_

- _L " — \ W
SlOo1 | — ‘ -« n|; Port0 —I r \
— —

Timer 0 F, — >
-« PSW
(High seed cluck counien) 7 7 Fo\l |
' > N | =\ =
|_ daer 1 <——b| ‘_J_POIT3 _l
— 4 = |——_ - — — W RAR
1se timer — | a2y Dot 7
L — ' A
L LCD Contioller « |¢ —<» L__ i Port 8 RAM
| INTO to 7
1 0 o) <
Noise Rejection Filter <1 * X ADC Stack point
——_— ack pointer
1 -
: Small signal
Timer4 -
detector
Timer 5 < Timer 6 < »  Watchdog timer
UART1 < UART2
On-chip debugger
PWM4/5 < Timer 7
Remote control | Timer 8
receiver circuit 1 X
Remote gontrol B Day and time
receiver circuit 2 N counter
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Pin Description

Pin Name

110

Description

Option

Vssl
Vgg2
Vgg3

— power supply pin

No

Vppl
Vpp2
Vpp3

+ power supply pin

No

Port 0

P00 to PO7

/10

« 8-bit 1/0 port
« 1/0 specifiable in 1-bit units
« Pull-up resistors can be turned on and off in 1-bit units.
« Input for HOLD release
« Input for port 0 interrupt
« Shared pins
P03: INT6 input
PO4: INT7 input
PO05: Clock output (system clock/can selected from sub clock)
P0O6: Timer 6 toggle output
PO7: Timer 7 toggle output
On chip debugger pins: DBGPO to DBGP2(P00 to P02)

Port 1

P10 to P17

/0

8-bit 1/0 port
1/0 specifiable in 1-bit units
Pull-up resistors can be turned on and off in 1-bit units.

Shared pins

P10: SIOO0 data output

P11: SIOO0 data input/bus I/O

P12: SIOO0 clock I/0

P13: SIO1 data output

P14: SIO1 data input/bus 1/O

P15: SI0O1 clock /0

P16: Timer 17 1tpu

P17: Timer 1PWMH cuiput/ueeper output .

Yes

Yes

Port 3

P30 to P35

/0

« 6-hil 110 po
« Segment outpul for D
0 specificlile in 1-bit units
e i ullup recistors can weurried on and oif i 1-bit units
Shareu pins

°30 to P23 INT4 input/HOLD relcase input/timer 1 event input/timer OL capture input/

timer Q!4 capture input

F24 1o P35: INT5 input/HOLD i=zlease input/timer 1 event input/timer OL capture input/

timerOH capture input
P30: PWM4 output/INTS input/timer OL capture 1 input
P31: PYWMS5 output
F32: UART ] transmit
P33:UART1 receive
F34. UART2 transmit/INT7 input/timer OH capture 1 input
735: UART2 receive
Interrupt acknowledge type

Yes

. . Rising &
Rising Falling ) H level L level

Falling
INT4 enable enable enable disable disable
INT5 enable enable enable disable disable
INT6 enable enable enable disable disable
INT7 enable enable enable disable disable

www.onsemi.com
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LC87F7NJ2A

Continued from preceding page.

Pin Name 110 Description Option
Port 7 110 * 4-bit 1/0 port No
P70 to P73 * 1/0 specifiable in 1-bit units

« Pull-up resistors can be turned on and off in 1-bit units.
« Shared pins
P70: INTO input/HOLD release input/timer OL capture input/watchdog timer output
P71: INT1 input/HOLD release input/timer OH capture input
P72: INT2 input/HOLD release input/timer O event input/timer OL capture input/
high speed clock counter input
P73: INT3 input (with noise filter)/timer O event input/timer OH capture input/
remote control receiver input
AD converter input ports: AN8 (P70), AN9 (P71)
Interrupt acknowledge type
. . Rising &
Rising Falling ) H level L level
Falling
INTO enable enable disable enable enable
INT1 enable enable disable enable enable
INT2 enable enable enable disable disabic
INT3 enable enable enable disable disable
Port 8 110 « 8-bit 1/0 port No
P80 to P87 « 1/0 specifiable in 1-bit units
« Shared pins
AD converter input ports: ANO to AN7
Small signal detector input port: MICIN (P87 - N\
SO/PAO to 110 » Segment output for LCD No
S7/PA7 * Can be used as general-purpose /0 port (PA) RA
S8/PB0 to 110 « Segment output for LCD No
S15/PB7 * Can be used as general purpose /O port (k A\ A @\
S16/PCO to 110 * Segment output for LCDC No
S23/PC7 * Can be usec - yeiicral-puipose /0 port (PC) | N -
S24/PDO to 110 » Segment o'ihut for LC No
S31/PD7 * Cail e used as genera! purpose /O port (PD) \
S32/PEO to 110 egment outpu .D No
S39/PE7 | « ©an be used as generalpurpose /O port (PL) -
S40/PF0 to if{e] e Scument output for LCO No
S47/PF7 ~an be used-as general-purpose /O port (PF)
PF6: INT6 input
| PE7: INTZ input_ © - N
COMO/PLO to /0 » Comron outpuiior LCD No
COMS/L3 ..~ *Can beusec as generai-purpcse input port (PL)
V1/PL4 « [l{e} * LCD output bias power supply No
V3/PL6 « Can be usedas gencial-purpose input port (PL)
 Shared pins
AD converter input ports: AN12 (V1) to AN14 (V3)
1A\ o ~On-ctiip debugger pins: DBGPO (V1) to DBGP2 (V3)
RES Input Reset pin No
XT1 Input « 32.768kHz crystal oscillator input pin No
« Shared pins
General-purpose input port
Must be connected to Vpp1 if not to be used.
AD converter input port: AN10
XT2 1/0 « 32.768kHz crystal oscillator output pin No
« Shared pins
General-purpose /0 port
Must be set for oscillation and kept open if not to be used.
AD converter input port: AN11
CF1 Input Ceramic resonator input pin No
CF2 Output Ceramic resonator output pin No

www.onsemi.com
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LC87F7NJ2A

Port Output Types

The table below lists the types of port outputs and the presence/absence of a pull-up resistor.
Data can be read into any input port even if it is in the output mode

Option Selected

Port Name . . Option Type Output Type Pull-up Resistor
in Units of
P00 to PO7 each bit 1 CMOS Programmable (Note)
2 Nch-open drain Programmable
P10 to P17 each bit 1 CMOS Programmable
2 Nch-open drain Programmable
P30 to P35 each bit 1 CMOS Programmable
2 Nch-open drain Programmable
P70 - No Nch-open drain Programmable
P71to P73 - No CMOS Programmable
P80 to P87 - No Nch-open drain No
SO0/PAOQ to S47/PF7 - No CMOS Prog 1able
COMO/PLO to - No
Input only |
COM3/PL3 . Ca
V1/PL4 to V3/PL6 - No Input only No
XT1 - No Input only No
XT2 - No Output for 32.768kHz cry< ! oscillat
(Nch-open drain whe' in geticral-purpo-2 ‘ No
output mode) N A\
User Option List
. . Mask Version . T Option Selectad in ‘ "
Option Name Option Type Flasi: ‘yersion . Spetcified Iltem
*1 | < Units of il \
| l CMQaSs
P00 to PO7 O ©) | each hit >~
j_l\'c.‘—open drain
CMOS
Port output form P10 to P17 C 9) each bit
| Nch-open drain
| 1 . CMOS
P30 10 P35 O Q each bit
| Nch-open drain
Program start | | . | 5 00000H
address J | *2 | 1FFOOH

*1: Mask option selecuon - No change possible after the rmask is completed.

*2: Frogram |

—

B e

Power

L

T

For backup *2

it address of the mask version is 00GOCH.

Vppl

H

—

supply |

Vpp2

Vpp3

s

Vssl Vgs2 Vgg3

777

*1: Connect the IC as shown below to minimize the noise input to the Vppl1 pin.
Be sure to electrically short the V§51, VsS2, and V§S3 pins.

*2: The internal memory is sustained by Vpp1. If none of VD2 and Vpp3 are backed up, the high level output at
the ports are unstable in the HOLD backup mode, allowing through current to flow into the input buffer and thus

shortening the backup time.

Make sure that the port outputs are held at the low level in the HOLD backup mode.

www.onsemi.com
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LC87F7NJ2A

Absolute Maximum Ratings at Ta=25°C, Vgg1 = Vg2 = V§s3 = 0V

Specification
Parameter Symbol Pin/Remarks Conditions
Vpp min typ max unit
Maximum supply voltage | Vpp max Vppl, Vpp2. Vpp3 Vppl=Vpp2=Vpp3 -0.3 +4.6
supply voltage for VLCD V1/PL4, V2/PL5, Vppl=Vpp2=Vpp3 03 Vb
LCD V3/PL6
Input voltage V(1 Port L
" ’ * XT1, CF1, RES 03 Voo*03 |,
V|(2) Vpp2. Vpp3 Vss Vpp*0.1
Input/output voltage Vio(1) Ports0,1,3,7,8
Ports A, B, C, D, E, F, -0.3 Vpp+0.3
XT2
Peak output IOPH(1) Ports 0, 1, 32 to 35 « CMOS output selected 10
current « Current at each pin
IOPH(2) Ports 30, 31 * CMOS output selected 20
« Current at each pin
IOPH(3) Ports 71to 73 Current at each pin 5 ||
IOPH(4) Ports A, B, C, D, E, F | Current at each pin -5 ‘ !
= Mean output IOMH(1) Ports 0, 1, 32 to 35 « CMOS output selected . _|
2| current « Current at each pin
§ (Note 1-1) IOMH(2) Ports 30, 31 * CMOS output selected A ]
é— « Current at each pin - <
% IOMH(3) Ports 71to 73 Current at each pin + | -3
1>-’ IOMH(4) Ports A, B, C, D, E, F | Current at each pii - | T
-35:’ Total output ZI0OAH(1) Ports 0, 1, 32 to 35 Total of all hinc A B [ -25 N
current TIOAH(2) Ports 30, 31 Total of all pins - \ 20 . DY
ZI0OAH(3) Ports 0,1, 3 | ‘otaﬁ alpins L __ \/ \ :45 I__ N
SZI0OAH(4) Ports 71to 73 | Toalofall p | I[ -5
SIOAH(S) | Ports A, B.C 1014l of all pins N <] a5
ZIOAH(6) Ports 1, E, F N Total of all oitis \V L_ \/ \ __25
SI0AH(7) | Portt /. B, C,D.+ F | Totalaf aithins | \ 45 A
Peak output IOPL(1) PcE G, 1 2210355 Elf‘“_f".;t eac'ﬂ i_ \ 20
current 10PL(2,; Poris 30, 31 | Current &t each pin 30
| IOPL(_3) ROris 7, 8 "~ —’ Currel ta:each pin a 10
XT2
10PL/ Poris '\_5 C,D,EF 1 Errent at eb.?'n_an 10
—Aean ou —t i 10ML(1) P:'té 0,1,32t035 - | Current at each pin 15
S rent ’EML(Z)_ Ports :'1.2_1— i |LA(,‘1r.ent at each pin 20
§ N ¢ IOI\_‘I ) —r"z-_S , \ Current at each pin
H | XT2 o
§ IOML(4)— 1 Ports A/ B, C, D, E, F | Current at each pin 75
% Tota‘gu_pa ZOAL(1) Purt_; 0,1,32to 35 Total of all pins 45
? [-etyrent TI0AIL2) _I_Ports 30, 31 Total of all pins 45
ZIOAL—(3)— Ports 0, 1, 3 Total of all pins 80
ZI0OAL(4) Ports 7, 8 Total of all pins 20
XT2
ZIOAL(5) Ports A, B, C Total of all pins 45
ZIOAL(6) Ports D, E, F Total of all pins 45
ZIOAL(7) Ports A, B, C, D, E, F | Total of all pins 80
Maximum power Pd max QIP100E(14x20) Ta=-40 to +85°C 215
dissipation TQFP100(14x14) Ta=-40 to +85°C under mw
Operating ambient Topr
te[r)nperatire ’ 40 +8o
Storage ambient Tstg ©
temperature 0 +125

Note 1-1: The mean output current is a mean value measured over 100ms.

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality should not be assumed,
damage may occur and reliability may be affected.
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LC87F7NJ2A

Allowable Operating Range at Ta=-40°C to +85°C, Vgg1 = Vgg2 = V§g3 = 0V

Specification
Parameter Symbol Pin/Remarks Conditions
Vbp M min typ max unit
Operating Vpp(1) Vppl=Vpp2=Vpp3 0.167us<tCYC<200us 2.7 3.6
supply voltage
< <
(Note 2-1) 0.356us<tCYC<200us 25 3.6
Memory VHD Vppl RAM and register contents
sustaining sustained in HOLD mode. 2.0 3.6
supply voltage
High level input ViH(1) Ports 0, 3, 8 Output disabled
0.3Vpp VbD
voltage Ports A,B,C,D, E, F 251t03.6 0.7
Port L )
VIH(?2) Port 1 « Output disabled
Ports 71 to 73 + When INT1VTSL=0 551036 0.3Vpp Vbb
P70 port input/ (P71 only) ' ' +0.7
interrupt side
VIHG) P71 interrupt side « Output disabled
251t03.6 0.85Vpp VbD
* When INT1VTSL=1 N
ViH(4) P87 small signal Output disabled !
i . 25t03.6 U.75Vnn VHp I
input side _ X 4
VIH(5) P70 watchdog timer Output disabled .
. 25t0 ¢ Vpr VDD \
side | N N
V|H(6 XT1, XT2, CF1, RES V
IH(®) 251036 075Vppry bb
Low level input ViL@) Ports 0, 3, 8 Output disabled i
voltage Ports A, B,C,D,E, F oto3.6 Vgs 0.2V
Port L _ B ’ N\ |  ’ 400
VILQE) Port 1 « Quiput disablcd !
Ports 71 to 73 e WhHe INTIVTE L =0 |
) ) 251035 Vg 0.2Vpp
P70 port input/ 71 only) ’ . |
interrupt side” + \\ \ A\
VIL®B) P71 interriipt side « Output disabléd T |
W\ 251035 Vss 0.45Vpp
\ - When INT1V/T5L=1 | TN
ViL(4) *87 small sigiat Output disabled I )
[ ) | 25t03.6 Vsg 0.25Vpp
| inputside | AL NN
Y/ 70 wattidog timer. . Output disabled 0.8V
) , 9 P 25103.6 Vss oD
| _ Slac _ \ 7 \\ < -1.0
V|L(6 XT1, XT2, CF1, RES 0.25V
1) | 251036 Vss DD
Insiiiction cyc wc l 2.7t03.6 0.167 200
time us
(Note 2- (. : 1 25t03.6 0.356 200
External system FEXCF(1) CF1 » CF2 pin open
clock frequenicy « System clock frequency
division ratio=1/1 25t03.6 0.1 18
« External system clock
| MHz
| duty=50+5%
« CF2 pin open
« System clock frequency 2510 3.6 0.2 36
division ratio=1/2

Note 2-1: Vpp must be held greater than or equal to 3.0V in the flash ROM onboard programming mode.
Note 2-2: Relationship between tCYC and oscillation frequency is 3/FmCF at a division ratio of 1/1 and 6/FmCF at a
division ratio of 1/2.
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LC87F7NJ2A

Continued from preceding page.

i " Specification
Parameter Symbol Pin/Remarks Conditions
Vbp V] min typ max unit
Oscillation FmCF(1) CF1, CF2 « 18MHz ceramic oscillation
. 2.7t03.6 18
frequency range » See Fig. 1.
(Note 2-3) FmCF(2) CF1, CF2 * 8MHz ceramic oscillation
) 251t03.6 8
» See Fig. 1.
FmRC Internal RC oscillation 25t03.6 0.3 1.0 2.0
FmVMRC(1) « Frequency variable RC
source oscillation
* When
25t03.6 10
VMRAJ2 to 0=4, MHz
VMFAJ2 to 0=0,
VMSL4AM=0
FmMVMRC(2) « Frequency variable RC
source oscillation
* When
251t03.6
VMRAJ2 to 0=4, |
VMFAJ2 to 0=0,
VMSL4M=1 e </
FsX'tal XT1, XT2 * 32.768kHz crystal oscillation N
. 2.5t0 32.768 kHz
* See Fig. 2. N PR\
Frequency OpVMRC(1) When VMSL4M=0 # 5t0 3.6 8 10 12
variable RC OpVMRC(2) When VMSL4M=1 | MHz
oscillation 2510 2.6 25 4 45
usable range A W 20 AN \
Frequency VmADJ(1) Each sten ! VMRAJ | |
. . 2.5103.6 € 24 64
variable RC (Wide iainge; . & ;e
oscillation VmADJ(2) Eac!i step of VIViFAIN | %
adjustment ‘Smail 1ange) | 251t038.6 4 8
range 9 < | _\ -\ !
Note 2-3: See Tables 1 and 2 for the oscillalion constants.
Functional operation above the stress 2d 11 the Recor iiiended Operating. kanges-is not implied. Exiended exposure to stresses beyond the Recommended
Operating Ranges limits may affect (/- vice reliability.

’:h\._. aclt

Electrical

IStICS at Ta= —40°C to +85°C, Vgl = Vgg2 = Vgg3 =0V
’ Specification
arame Symbol 4 Fin/Remarks Conditions
RN Vpp M min typ max unit
High icval inpu [[TS1&0] Ports0,1,3,7,8 «Chtput disabled
current ‘ Poris A, B, C, B, E{ | .+ Pull-up resistor off
| _ ) 2510 3.6 1
| F * VIN=VDD (Including output Tr's
| Portt = off leakage current)
(@) LRCS VIN=VDD 251036 1
Ii4(3) XT1, XT2 « For input port specification
HE L[V putport sp 25103.6 1
* VIN=VDD
lIH(4) CF1 VIN=VDD 25t03.6 15
INE P87 small signal V|N=VBIS+0.5V
IHE) refsmatsig INTVES 251036 15 55 10
input side (VBIS: Bias voltage) A
Low level input @) Ports 0,1, 3,7,8 « Output disabled H
current Ports A, B, C, D, E, | < Pull-up resistor off
) 2510 3.6 -1
F * VIN=Vss (Including output Tr's
Port L off leakage current)
L) RES VIN=Vss 2.5t03.6 -1
ITRES XT1, XT2 * For input port specification
Le) putport sp 251036 1
* VIN=Vss
L4 CF1 VIN=Vss 25103.6 -15
(5 P87 small signal V|N=VBIS-0.5V
Le) Fef smatsg IN"VES 251036 10| -55 15
input side (VBIS: Bias voltage)
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LC87F7NJ2A

Continued from preceding page.

) B Specification
Parameter Symbol Pin/Remarks Conditions
VppIV] min typ max unit
High level output VoH(1) Ports 0, 1, 32 to 35 loH=-0.4mA 2.5t0 3.6 Vpp-0.4
voltage VoH(@ | Ports 30,31 IoH=—1.6mA 251036 | Vpp-0.4
VoH(®3) Ports 71to 73 lon=-0.4mA 25t03.6 Vpp-0.4
V 4 Ports A, B, C lon=—-0.4mA
OH(4) OH 251036 | Vpp-0.4
Ports D, E, F
Low level output VoL(@@) Ports 0,1,32t035 | Ig =1.6mA
voltage Ports 30, 31
X 2.5t03.6 0.4
(PWM function
output mode)
VoL(2) Ports 30, 31 loL=5mA
(Port function 2.5t03.6 0.4
output mode) v
VoL@ Ports 7, 8 loL=1.6mA
oL®) oL 251036 0.4
XT2
VoL (4 Ports A, B, C lo =1.6mA
oL oL 251036 0.4
Ports D, E, F B W A A.
LCD output voltage VODLS S0 to S53 * lo=0mA
regulation «VLCD, 2/3VLCD, 1/3VLCD
25t 16 v +0.2
level output
* See Fig. 8. A\/X
VODLC COMO to COM3 * 10=0mA “‘
*VLCD, 2/3VLCD; 1/2Vi o,
25t03.6 0 10.2
1/3VLCD lev [ ou it
* See Fi ’
_ | > i \ WIEN - AN
LCD bias resistor RLCD(1) Resistance per Ser Fig. 8. |
) ) 2,510 3.6 50
one bias resister )] ~ _
RLCD(2) | Resistance per Eig. 8. ‘ ’
one bias r 25103.6 30
‘ | kQ
1/2Rmucle | AN N <
Resistance of Rpu(1) Rorts 0, 1,3, 7 VoH=05Vpp ‘
pull-up MOS Tr. Ports A, b D || 2.5103.6 18 50 50
__\ ‘ F - 2 \ D (N
Hysterisis voltage VR S(1) Dorts © 7
25t03.6 0.1Vpp
RS A\\ < v
VHYS( P87 small signal
i \, 2.5t03.6 0.1Vpp
9 input sicle - e\
Piri cpacitanc CP i All pins * For pins oiher than that under
tagt:
‘ |- "VIN=Vss 2510 3.6 10 pF
| * f=1MHz
-\ ! £ » Ta=25°C
Input serisitivity Vsen | F87 small signal
, 251t03.6 0.12Vpp Vpp
|
L~ _~_ | Input side

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product performance may not be
indicated by the Electrical Characteristics if operated under different conditions.
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LC87F7NJ2A

Serial 1/0 Characteristics at Ta=-40°C to +85°C, Vgg1 = Vg2 = Vg3 = 0V, 0.190us < tCYC < 200ps
SIOO0 Serial I/O Characteristics (Note 4-1-1) at Vpp = 2.7 V to 3.6V 0.190us < tCYC < 200us

Specification
Parameter Symbol Pin/Remarks Conditions
Vpp V] min typ max unit
Frequency tSCK(1) SCKO(P12) See Fig. 6. 2
Low level tSCKL(1) 1
% pulse width
S| High level tSCKH(1) 51036 L
2| pulse width : '
g| pusew tcYC
- tSCKHA(1) « Continuous data
transmission/reception mode 4
§ « See Fig. 6.
© (Note 4-1-2)
-g Frequency tSCK(2) SCKO(P12) * CMOS output selected 43
0 - See Fig. 6.
Low level tSCKL(2)
x : 1/2
S | pulse width |
o SCK
S | High level tSCKH(2) |
=1 . 2.5t0 3.6
,g- pulse width A
o tSCKHA(2) « Continuous data ‘ | \SCKH(2)
transmission/reception mode CORH(Q2) : +«103) | tovC
* CMOS output selected ‘ +2tCYC : Ve
« See Fig. 6. 9 <2 1
Data setup time tsDI(1) SBO(P11), « Must be specifiad with ‘
*g,_ SI0(P11) respect to11-iig edge of 0.02 !
£ SIOCLK. Nidz6 - I AL N\
'g Data hold time thDI(1) « Sec Fig. 6. | Prgig |
& | 0.02 |
Output tdDO(1) SO0(1710), _|_ ntinuous data | (wBCYC
% delay time SBU(P11) trasismissiotireception mode +0.05
3 ] (Note 4/1-3) | ' us
5 2 « Syhchri i N |
5| 2 tdDO(Z Syihchronous 8-hit mod2 | zHeve
g - |» (Note 4-1-3)
3 | +0.05
3 L S 2.5103.6
@ a0 (Note 4-1-3)
(] % |
= ‘ @sycyc
] \ +0.05
¢ | |
B I =3 J 2 3

Note 4-1-1: Thege specifications are thecretical values. Add margin depending on its use.

Note 4-1-2:To use serial-clack-input i1 continuous trans/rec mode, a time from SIORUN being set when serial clock is
"l" to the first negative edge of the serial clock must be longer than tSCKHA.

Note4-1-3: Must be specified with respect to falling edge of SIOCLK. Must be specified as the time to the beginning of
output state chatige in open drain output mode. See Fig. 6.
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LC87F7NJ2A

SIO1 Serial I/O Characteristics (Note 4-2-1)

Specification
Parameter Symbol Pin/Remarks Conditions
Vpp [V] min typ max unit
Frequency tSCK(3) SCK1(P15) See Fig. 6. 2
X
3
S | Low level tSCKL(3)
2| pulse width 251036 !
E p' tCYC
§ High level tSCKH(3) 1
o pulse width
% Frequency tSCK(4) SCK1(P15) « CMOS output selected 2
w é « See Fig. 6.
S| Low level tSCKL(4)
5 ) 251t03.6 1/2
2| pulse width
5 - tSCK
O | High level tSCKH(4) 12
pulse width
Data setup time tsDI(2) SB1(P14), « Must be specified with
g SI1(P14) respect to rising edge of 2510 3.6 0.03
£ SIOCLK. A
£ | Datahold time thDI(2) « See Fig. 6. '
@ 2.5t03.6 L 0
Output delay time tdDO(4) SO1(P13), « Must be specified with s
SB1(P14) respect to falling edge of ‘ .
‘g SIOCLK.
3 « Must be specified ¢ 1036 I (L3)tCYC
= 03.
8 time to the hegiining | +0,05
& outplit “tate chaiga in | i
open drai output inode.
« “ee Fig. 6. Sd\ a \
Note 4-2-1: These specifications are theoretic hies Add margin depending ¢n-its use.
Pulse Input Conditiorns at 1 =-40 Cto +85°C, Vggl = VssZ = Vg3l =0V
Specification
Parameter Symbo! Pin/Ren ks Conditions
Vpp M min typ max unit
High/low 2IH( P70), « Interrupt source flag-Can be set.
level pulse (1) | INT 1 (P71), « Event inputs fortimer 0 or 1 are
width INT2(P72), enabled.
INT4(P30 th P33), 2.5t03.6 1
INT5(P34 to P35),
| INT6(P30), |
’ \ INT7(P34)
' tPIH(2) INT3(P73) when roiseilter « Interrupt source flag can be set. 25103.6 5 tCYC
tPIL(2) time constant'is 1/1 « Event inputs for timer 0 are enabled. ) )
tPIH(3) INT3(P73).when noise filter « Interrupt source flag can be set. 25 103.6 64
510 3.
tPIL(3) time constant is 1/32 « Event inputs for timer 0 are enabled.
tPIH(4) INT3(P73) when noise filter « Interrupt source flag can be set. 251036 256
510 3.
tPIL(4) time constant is 1/128 « Event inputs for timer 0 are enabled.
tPIH(5) MICIN(P87) Condition that signal is accepted to 251036 1
510 3.
tPIL(5) small signal detection counter.
tPIH(6) RMIN(P73) Condition that signal is accepted to 25103.6 4 RMCK
tPIL(6) remote control receiver circuit. ) ) (Note 5-1)
tPIL(7) RES Resetting is enabled. 25103.6 200 ps

Note 5-1: RMCK is an unit for the base clock (40tCYC/50tCY C/Sub-Clock) of remote control receiver circuit.
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LC87F7NJ2A

AD Converter Characteristics at Vggl = Vg2 = Vgg3 =0V
<12bits AD Converter Mode at Ta =—30 to +70°C>

Specification
Parameter Symbol Pin/Remarks Conditions

Vpp [V] min typ max unit
Resolution N ANO(P80) to 25t03.6 12 bit
Absolute ET AN7(P87), (Note 6-1) 2510 3.6 +16 LSB

5t03. +
accuracy ANB(P70),
Conversion tCAD AN9(P71), « See Conversion time calculation 3.0t0 3.6 64 115
: AN10(XT1),
time (XT1) formulas. 271036 128 230 | s
AN11(XT2) (Note 6-2)

251t03.6 256 460
Analog input VAIN
voltal Vss Voo v

ge range
Analog port IAINH VAIN=Vpp 25t03.6 1
input current JAINL VAIN=Vgg 2510 3.6 1 HA
<8bits AD Converter Mode at Ta =-30 to +70°C>
Sp cification
Parameter Symbol Pin/Remarks Conditions _ —'— —y | N\

Vi vl min wyp ma unit
Resolution N ANO(P80) to 25105 | &Y bit
Absolute ET AN7(P87), (Note 6-1) ‘ 5103 : 115 LSB
accuracy AN8(P70), ° 4 _'
Conversion TCAD ANS(P71), « See Conversion time calc 3.0t03.6 39 71
time ANIOKXTD) formulas. 27t03.6 . 79 10 | ps

AN11(XT2) (Note 6-2) + —_—-

25136 50 280

Analog input VAIN | | |
‘ Vss | VbD A
voltage range A n \ \ A _ | NN 1\
Analog port IAINH r VAIN=V] | 251036 | 1
input current Ny \V S ; T ) KA
IAINL VAIN-Vsg L 251026 -1
<Conversion time calctiiation formulas>

12bits AD Convert
8bits AD Conve

er M

Tode: tCADI Conversion tmie)=((52/(divisionratio)) + 2) x (1/3) xtCYC
e 1ICA D(Conversion time)=((32/(division ratio)) + 2) x (1/3) xtCYC

Note 6-1: The quantization eiror (£1/2L.SB)must be exciuded from the absolute accuracy. The absolute accuracy must
be iieasured in the micioconiroller's state in which no I/O operations occur at the pins adjacent to the analog

.uput channel.

Note 6-2: The conversion titne refers to the period from the time an instruction for starting a conversion process till the
titne the conversion resulis register(s) are loaded with a complete digital conversion value corresponding to
the analog input value.
The conversion-time is 2 times the normal-time conversion time when:
* The first AD conversion is performed in the 12-bit AD conversion mode after a system reset.

* The first AD conversion is performed after the AD conversion mode is switched from 8-bit to 12-bit
conversion mode.
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LC87F7NJ2A

Consumption Current Characteristics at Ta=-40°C to +85°C, Vg1 = Vg32 = Vgg3 = 0V

Parameter

Symbol

Pin/
Remarks

Conditions

Specification

Vbp M

min

typ max unit

Normal mode
consumption
current

(Note 7-1)

IDDOP(1)

IDDOP(2)

IDDOP(3)

IDDOP(4)

IDDOP(5)

IDDOP(6)

Vppl
=Vpp2
=Vpp3

| = i/2frequericy dvision ratic.

* FMCF=18MHz ceramic oscillation mode

*« FmX'tal=32.768kHz crystal oscillation mode
« System clock set to 12MHz side

« Internal RC oscillation stopped.

« Frequency variable RC oscillation stopped.
« 1/1 frequency division ratio

2.7103.6

6.1 15.6

* FMCF=8MHz ceramic oscillation mode

* FmX'tal=32.768kHz crystal oscillation mode
« System clock set to 12MHz side

« Internal RC oscillation stopped.

« Frequency variable RC oscillation stopped.
« 1/1 frequency division ratio

25t03.6

3.9 8.8

* FMCF=0Hz (oscillation stopped)

* FmX'tal=32.768kHz crystal oscillation mode
« System clock set to internal RC oscillation

« Frequency variable RC oscillation stopped.
« 1/2 frequency division ratio

251t03.6

* FMCF=0Hz (oscillation stopped)
« FmX'tal=32.768kHz crystal oscillation mode
« Internal RC oscillation stopped.
« System clock set to 10MHz with
frequency variable RC oscil'atic
« 1/1 frequency division ratio

2.5t0

* FMCF=0Hz (osci!'s )n stoppe

* FmX'tal=32.766xHz ¢ /stal osciiloion mode
« Internal RC ¢ cillation siopoed.
* Syst lnck sct to 4AMHz with

frequer Y va RC oscillation

* 11 frequeney division ratio.

251035

1

|

43 12.0

« FmC’ =0Hz (oscillation stopped)

* Fm( lal=32.768kHz crystal oscillation mode
< System ciock set to 32.768kHz side

« Internal RC oscillatior: stopped.

* Frequency variahie RC oscillation stopped.

251t03.6

19.3 73 pA

Note 71 The ¢

Ic

nsu
1ton
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Continued from preceding page.

Parameter

Symbol

Pin/
Remarks

Conditions

Specification

Vpp V]

min

typ max

unit

HALT mode
consumption
current
(Note 7-1)

IDDHALT(1)

IDDHALT(2)

IDDHALT(3)

IDDHALT(4)

IDDHALT(5)

Vppl
=Vpp2
=Vpp3

¢ HALT mode

* FMCF=18MHz ceramic oscillation mode

* FmX'tal=32.768kHz crystal oscillation mode
» System clock set to 12MHz side

« Internal RC oscillation stopped.

* Frequency variable RC oscillation stopped.
« 1/1 frequency division ratio

2.7t03.6

2.7 6.8

* HALT mode

* FMCF=8MHz ceramic oscillation mode

* FmX'tal=32.768kHz crystal oscillation mode
» System clock set to 12MHz side

« Internal RC oscillation stopped.

« Frequency variable RC oscillation stopped.
« 1/1 frequency division ratio

251t03.6

14 3.1

* HALT mode

* FMCF=0Hz (oscillation stopped)

* FmX'tal=32.768kHz crystal oscillation mode
« System clock set to internal RC oscillation

* Frequency variable RC oscillation stopped.
« 1/2 frequency division ratio

* HALT mode

* FMCF=0Hz (oscillation stopped

* FmX'tal=32.768kHz cryste

« Internal RC oscillatiati “.opp

MHz wit
scillatiori

sciliciorn |

» System clock set o
frequency iriable RC
* 1/1 freauency ¢ vision ra

* HALT mioc
~F=

al=3

Iz (osciiiadon stoppea)

768kHz crystal oscillation mode
| RC osciliatiar: stopped
em clock setto'4MHz vith

e Fm.
« Inte!

frequencyvariable RC osciliation
| < 1/1 frequency division ratio

0.7 1.75

mA

* HALT mode
* FMCF=0Hz (cscillation stopped)
* FmX'tal=32.768%Hz crystal oscillation mode

| = Sysiem clock sel to 32.768kHz side
* Internal RC. oscillation stopped.

« Frequency variable RC oscillation stopped.
il _» 1/2 frequency division ratio

25t03.6

12.4 54.9

HOLD mode T IDDHOLD(1)

consumption
curvent

Timer HOLD
mode
consumption
current

IDDHOLD(2)

{*“ HOLD mode
* CF1=Vpp or open (External clock mode)

25t03.6

0.08 18.4

» Timer HOLD mode
* CF1=Vpp or open (External clock mode)
* FmX'tal=32.768kHz crystal oscillation mode

251t03.6

10.14 34.4

pA

Note 7-1: The consumption current value includes none of the currents that flow into the output Tr and internal pull-up
resistors.
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F-ROM Write Characteristics at Ta=+10°C to +55°C, Vgg1 = Vg2 = Vgg3 = 0V

Specification
Parameter Symbol Pin/Remarks Conditions
Vpp min typ max unit
Onboard IDDFW(1) Vppl » Without CPU current
programming 3.0t0 3.6 7 11 mA
current
Programming tFW(1) « 2K-byte erase operation 3.0t0 3.6 12 15 ms
time tFW(2) « 2K-byte writing operation 3.0t03.6 35 45 ps
UART (Full Duplex) Operating Conditions at Ta=+40 to +85°C, Vgs1 = Vg2 = V§g3 = 0V
Specification
Parameter Symbol Pin/Remarks Conditions
Vbbb M min typ max unit
Transfer rate UBR UTX(S32),
25t03.6 16/3 8192/3 tCYC
URX(S33)
Data length : 7/8/9 bits (LSB first)
Stop bits  : 1 bit (2-bit in continuous data transmission)
Parity bits : None
Example of 8-bit Data Transmission Mode Processing (Trai-mit Jata="2r)
Start bit Stop bit
Start of o End of
transmission Transmit ¢-a (LSE frst) ’ transmission
v | e A

................... A _L ’7 T_J_ﬁz__!thr_

<>
UBR
Example of 8-0if Thata Receptioit Modé Processing (Receive Data=55H)
art pit Stop bit
St of | . End of
o Bion Receive data (LSB 1irst) reception
_______ Qe | v v
’ y | T
b L -] \—
[<Ger]
UBR

www.onsemi.com
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Characteristics of a Sample Main System Clock Oscillation Circuit
Given below are the characteristics of a sample main system clock oscillation circuit that are measured using a Our
designated oscillation characteristics evaluation board and external components with circuit constant values with
which the oscillator vendor confirmed normal and stable oscillation.

Table 1 Characteristics of a Sample Main System Clock Oscillator Circuit with a Ceramic Oscillator

. Oscillation
L Operating L
) Circuit Constant Stabilization
Nominal Vendor . Voltage )
Oscillator Name Time Remarks
Frequency Name Range
C1 Cc2 Rf1l Rd1 M typ max
[PF] [pFI] Q] [2)] [ms] | [ms]
CSTCE18MO0V51-R0 (5) 5) OPEN | 150 | 2.7t03.6 | 0.05 | 0.15 | Valuesshowninparentheses
18MHz MURATA are capacitance included
CSTLS18M0X51-B0 (5) (5) OPEN 0 27t03.6 0.11 0.33 in the oscillator
CSTCE10MO0G52-RO | (10) (10) | oPEN | 680 | 2.5t03.6 | 0.05 | 0.15 | Valuesshownin parentheses
10MHz MURATA are capacitance included
CSTLS10M00G53-B0O (15) (15) OPEN 1.5k 25t03.6 0.05 0.15 in the oscillator
CSTCESMO00G52-R0 (10) (10) | OPEN | 680 | 25t03.6 | 0.05 | 0.15 es shown in parentheses
8MHz MURATA /e capacitance included
CSTLS8M00G53-BO (15) (15) OPEN 1.5k 2.5t03.6 0.05 0. n the oscillator

The oscillation stabilization time refers to the time interval that is required for the oseillation to pot stabilized atter VDD
goes above the operating voltage lower limit (see Figure 4).

Characteristics of a Sample Subsystem Clock Osci!lacor Circuit
Given below are the characteristics of a sample subsystem clock oscillation ¢ . that are measured using a Our
designated oscillation characteristics evaluation board and ¢ terna! components with circuit constant values with
which the oscillator vendor confirmed normal and staklc oscillation

Table 2 Characteristics of a Sample Subsystem Clock Osciliation Circuii Cwtt th-a Crystal Oscillation

Operating Qscillation
. . lit Constant ‘ ) 4 X §
Nominal Oscillat Voltage Stapilization Time
Vendor Name — \\ V —— Remarks
Frequency Naie | c3 c4 ‘ .? ’ Rd2 Range typ max
¥ Ao bR @ @. | .M [s] [s]
EPSON ' ' |
32.768KkHz MC-30¢ 9.1 9 Open ;| 330k | ~25t03.6 1.0 3.0 CL=7.0pF
TOYOCOM [ <] 4 \>
The oscillation stabiiization (ime refers to thetime interval that is reguired red for the oscillation to get stabilized after the
instruction for starting (e subciock oscillation circuit is executed and to the time interval that is required for the

oscillation to gt stabilized after the HOLD made 1s reset-(see Fig. 4).

Caution: The components that-are invoived n oscillation should be placed as close to the IC and to one another as
nosiible bevause they are-vulnerable to the influences of the circuit pattern.

CF1 CF2 XT1 XT2

Rf1 Rl
I %D%i
I _
Cl — |CF l 7_71; c2 C3 — ol
777

777
Figure 1 CF Oscillator Circuit Figure 2 XT Oscillator C1rcu1t

11

Figure 3 AC Timing Measurement Point
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| s VoD
Power supply B — L Operating Vpp
: : lower limit

«+— Resettime —»

RES

Internal RC
oscillation

«— tmsCF 44

S PR R 1,

'
< g

< tmsX'tal —>

N
XT1, XT2 i ~
: N o /\J\\/\V\JUJ

Operating mode Unpredictable y aset X Instruction execution

Reset 1ime and Oscillation Stabilization Tinie

HOLD reset sigial pLoTeset 5|qr®< HOLD reset signal VALID
__ __ absent ol A

L W
: .
CFlY CF2 g/\/\/\/\/\/\/\J\/\/\\

State HOLD >< HALT

HOLD Reset Signal and Oscillation Stabilization Time

Figure 4 Oscillation Stabilization Times
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VbD
RRES Note :
Determine the value of CRgs and RREs so that the reset signal
is present for a period of 200us after the supply voltage goes
RES ¢ beyond the lower limit of the IC's operating voltage.
—— CRrES

SIOCLK:

DATAIN:

SIOCLK:

DATAIN:

DATAOUT:

Figure 5 Reset Circuit

LML e S I E
N N

(D! _\/—Doeg)( DO7 ¥ iDO8 X

i J Data RA :
' ‘+— transiai period « -
e e T g \ (S1O0 only)

1tdDO § ,
_ b g =\
«— DataRAM __,.
——————————————————————— ! transfer period ‘.
""""""""""""""""""""" (SIO0 only)
YRR :
! H ! A
Y\ «—— tSCKL e tSCKHA —— !
7, X . DI i thDI ;
- {tdDO; !
o S—

A K

Figure 6 Serial I/O Waveforms

—— PIL —e—— PH —

Figure 7 Pulse Input Timing Signal Waveform
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VbD

O/ SW: ON/OFF (programmable)

SW: On when VLCD=Vpp

2/3 VLCD

1/2 VLCD

1/3 VLCD

Figure 8 L.CL) bias resistor

ORDLARING INFCRMATION

avice | N Package Shipping (Qty / Packing)
0 [ QIP100F(14x20)
LC87F JEJ-2H | (Pb-Fres / Halogen Free) 50/ Tray Foam
] ) | 0!P100E(14x20)
LC87F7NC8AVUEJ-2H ‘ (PY-Free / Halogen Free) 50/ Tray Foam
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